Abstract Headache aetiology and presentation are considerably different in elderly individuals. However, literature on headache characteristics among Asians is limited. The objective of this study was to evaluate the headache characteristics among elderly in an outpatient clinic setting in Malaysia, a South-East Asian country with diverse ethnicity. In this prospective cross-sectional study, patients presenting with headache to Neurology and Primary Care Clinics of University Malaya Medical Centre between February 2010 and July 2010 were included. Data for consecutive eligible adult patients were entered in a prospective headache registry. International Headache Criteria II (ICHD-II) were used to classify various headache subtypes. Patients with headache due to intracranial space occupying lesions were excluded. Patient were divided into two age groups-elderly (55 years and above) and younger (less than 55 years of age). Of the 175 screened patients, 165 were included in the study-70 in elderly age group and 95 in younger group. Tension-type headache was the commonest subtype (45.7 %) among the elderly while Migraine without aura (54.7 %) was more common in young adults. More elderly patients suffered from chronic daily headache as compared to younger patients (47.1 vs. 28.4 %; p = 0.015). Headache subtypes and frequency differ considerably among elderly South East Asian patients.
Introduction
Headache is one of the most common conditions seen in general medicine as well as neurology specialist clinics [1] . Prevalence of headache in general population during 1 year has been reported as about 46 % with the life-time prevalence of 64 % [2] . Headache among the elderly has been evaluated only by a few studies [1, [3] [4] [5] [6] [7] . Although, the prevalence of headache decreases with age [3, 8] , it still remains a common complaint in the elderly [8, 9] . Most of the previous studies on headache in the elderly have included Caucasian patients. Compared to males, females tend to have more headaches in all age groups [8] [9] [10] . Accordingly, among the elderly aged 75 years or more, the prevalence of headache was 55 % in females compared to 22 % males [8, 9] . Expectedly, higher prevalence rates were reported among younger population with female preponderance (66 % females and 55 % males in patients aged 55-74 years; 92 % females and 74 % males in younger adults aged 21-34 years) [8] [9] [10] . Although, headache starts at younger ages, de novo appearance in elderly may be observed in 5.4 % patients aged 65 years old and above [6] . Furthermore, all subtypes of headache are observed among elderly. However, migraine occurs less frequently (4.6 %) as compared to tension-type headache (16-27 %) [5, 8] .
Various demographic and social factors influence the prevalence of headache. Accordingly, the prevalence of headache in rural Ecuador was found to be considerably lower (6.8 % among elderly) as compared to the Western literature [11] . Data for headache among the elderly in Asia are scarce. In a study conducted in a nursing home in Thailand, 1-year headache prevalence of 55 % was similar to Western studies [1] . However, a community study on Chinese elderly patients in Taiwan reported a relatively lower prevalence (38 %) of headache, with 1-year prevalence of tension-type headache in 20 % of men and 46 % of women [12] . Migraine was much less common and occurred in only 0.7 % in men and 4.7 % in women in this study [12] . Similar patterns of lower prevalence of migraine among the elderly were observed in other community studies (0.27-0.76 % and 0.3 % in China and Hong Kong, respectively) [13] [14] [15] .
While it is true that community-based study on headache is essential, it is equally important to study the characteristics of headache presenting to the clinic. This is because these are the headaches that burden the patient, which may be different from those ascertained by community based surveys. For example, a study from Denmark showed that 16 % of migraine patients as compared to only 4 % tension-type headache sought treatment from one or more specialists [16] .
Malaysia is a developing country located in South East Asia. Its diverse ethnic distribution (consisting mainly of Malays, Chinese and Indians) may be considered a representative sample of Asian populations. There has been no previous clinic based study on frequency, characteristics and classification of headache among the elderly from Asia. We aimed to evaluate the characteristics of headache among the elderly in our Malaysian patients attending the outpatient clinics affiliated to our tertiary care center. We looked at the differences in the treatment seeking behavior for headache in our study cohort.
Methods

Patient selection
This was a prospective cross-sectional study done at the University Malaya Medical Centre between February 2010 and July 2010. The study was approved by the Institutional Ethics Committee of University Malaya Medical Centre. Consecutive patients, aged 18 years and more were recruited from the affiliated primary care and specialist neurology outpatient clinics. Patients referred to the neurology clinic and primary care clinic for headache were included in the study. All newcomers were also interviewed for the presence of headache. We evaluated the 3-month prevalence of headache in our study population. Patients with headache secondary to intracranial mass lesions were excluded. Informed consent was obtained from all the study participants or their legally acceptable representatives. Patients were divided into two groups: aged 18-54 years (called younger patients) and those aged 55 years and above (called elderly). The age of 55 years chosen as cut-off to identify elderly was based on the mandatory retirement age in Malaysia of 55 years [17] . Furthermore, selecting a higher cut-off age would have adversely affected our recruitment rates due to lower prevalence of headache in patients more than 55-60 years old [7] .
Study design
The study involved use of a structured headache questionnaire. The International Headache Society (IHS) classification, International Headache Criteria II (ICHD-II) were used to classify the headache subtypes [18] . Neuroimaging studies of the brain and/or cervical spine were performed, when necessary. All the patients were followed up in the neurology clinic after 1-5 months. Eleven patients unable to come to the clinic, due to various reasons, were interviewed through telephone.
Data collection
We collected information about the demographic characteristics, marital status, significant past medical history and various questions related to the headache profile. Specific data collected about headache included the time of onset, frequency, site, character and intensity. We defined chronic daily headache (CDH) as a headache frequency more than 15 days in a month, with duration of more than 4 h a day [19] . The diagnosis of CDH and its subtypes was made on the initial interview. Use of various medications for pain relief was also assessed. We collected information about various non-pharmacological measures adopted by the patients during headache that included avoidance of certain food items that precipitated headache, use of wet towel or cold pack over head, avoiding the sun, lying quiet, tying a tight cloth around the forehead, traditional head and neck massage and local application of use of medicated oil. Data on trigger factors of headache such as stress, sun exposure, sleep deprivation, oversleep, missing meal and weather were also collected.
Case definition
The diagnosis of various subtypes of headache was based on the International Headache Society (IHS) Criteria (ICHD II) [18] . Briefly, the more common types of headache were: migraine with aura (Typical aura with migraine headache), migraine without aura, chronic migraine, infrequent episodic tension-type headache, frequent episodic tensiontype headache, chronic tension-type headache, cluster headache, trigeminal neuralgia and unspecified headache.
Statistical analysis
All descriptive statistics were done using Statistical Package for Social Sciences, SPSS (Version 12.0, SPSS Inc., Chicago, USA). For categorical data, Chi-square test or Fisher's test was used. Continuous variables were expressed as means and analyzed with Student's t test. A p value of \0.05 was taken as statistically significant.
Results
Out of the total of 1,020 patients who attended the participating outpatient clinics during the project, 175 (17.2 %) met our inclusion criteria of having history of headache at least once per month for more than 3 months. Finally, 168 patients were found to be eligible for the study; 90 % of the patients were recruited from neurology clinic and 10 % of the patients were from primary care clinic. The main reasons for exclusion were age less than 18 years old (5 cases) and intracranial mass lesion (2 cases). Three patients withdrew consent, leaving 165 cases for final analysis.
Demographic characteristics
Of the 165 patients included in the final analyses, 70 (42.4 %) were elderly (mean age 64.6 ± 7.6 years) and 95 (57.6 %) were younger adults (mean age 29.8 ± 6.4 years). For the elderly patients, 32 patients were aged 55-64 years (45.7 % of all elderly patients), 32 in age group 65-74 years (45.7 % of all the elderly patients) and six aged 75-84 years (8.6 % of total elderly patients). Table 1 lists the demographic characteristics of the study population. Briefly, there were more female patients compared to male patients in both age groups. There was a fair representation of all major ethnicities in both age groups.
In the elderly, two patients had onset of migraine without aura, whereas one patient had onset of migraine with aura at C55 years old. Fifteen patients had onset of tension-type headache, two had trigeminal neuralgia and ten had unspecified headache at 55 years old and above. The age of onset for cluster headache was 61 years old whereas for glossopharyngeal neuralgia, onset of headache was 67 years old. Overall, 46 % of the elderly patients had onset of headache at C55 years old and headache starting at that age represented 19 % of headache in all ages.
In the young adults, the age of onset for migraine without aura was 10-39 years old, migraine with aura 11-34 years old, tension-type headache 10-38 years old, cluster headache 30-35 years old, trigeminal neuralgia 37 years old and unspecified headache 10-30 years old.
Headache characteristics
Headache characteristics in the two age groups in our study population are represented in Table 2 . Briefly, more elderly patients suffered from headaches everyday compared to the young (41.4 vs. 14.7 %; p \ 0.0001). Headache on more than 15 days in a month occurred more frequently among the elderly as compared to the younger patients (47.1 vs. 28.4 %; p = 0.015). Headache of recent onset was noted in three elderly (two with unspecified headache and one with episodic tension-type headache) and one younger patient (with episodic tension-type headache).
Temporal headaches were seen more commonly among the younger patients (49.5 vs. 25.7 % in the elderly; p = 0.002), largely due to the higher prevalence of migraine. Similarly, facial pain was more common among the elderly (10 vs. 1.1 % in younger age; p = 0.01) due to higher prevalence of trigeminal neuralgia.
Types of headache according to ICHD II classification
Headache subtypes differed in the two age groups (Table 3) . While migraine without aura (54.7 %) and migraine with aura (16.8 %) were more common among the younger patients, the commonest headache in the elderly was tension-type headache (45.7 %) and half of them were chronic in nature. Twelve young adults and four elderly patients suffered from chronic migraine. None of the patients fulfilled the diagnostic criteria of medicationoveruse headache. As for CDH, five out of 16 elderly patients with chronic tension-type headache had the onset aged less than 55 years old. Headache onset in three out of four elderly patients with chronic migraine occurred before 55 years of age.
Trigger factors for the headache Sun exposure was the most common trigger in both age groups, followed by sleep deprivation, weather, missing meal and stress.
Treatment seeking behavior for the headache
We did not observe any significant difference in the treatment seeking behavior for headache in the two age groups. Overall, avoidance of food items that precipitated headache such as chocolates and coffee was widely practiced by both age groups and head-massaging was the commonest method used to relieve the headache.
Avoidance of food which precipitated headache was practiced by more migraine patients in the elderly and young adults. Five elderly patients who had migraine without aura, two patients with migraine with aura, two with tension-type headache, four with unspecified headache, one with glossopharyngeal neuralgia and one with trigeminal neuralgia avoided food which precipitated headache. In the younger group, avoidance of food items that precipitated headache was practiced by six patients with migraine with aura, 13 with migraine without aura, two with tension-type headache, two with unspecified headache and one patient with trigeminal neuralgia.
Head-massaging was practiced by more elderly and younger patients with tension-type headache. Head-massaging was used by nine patients with tension-type headache and two with unspecified headache in the elderly group. In the younger group, massaging was used by six patients with tension-type headache, five with migraine without aura, two with migraine with aura and two with unspecified headache.
Discussion
Our study describes headache characteristics, subtypes and frequency among the young and elderly patients attending outpatient primary care and specialist clinic affiliated to our tertiary care center in Malaysia. Some of the headache features showed significant differences between the young and the elderly age groups. Despite significant differences in headache characteristics and subtypes, the treatment seeking behavior of the elderly patients were similar to the younger adults. Malaysia is a developing nation. Owing to a good mixture of the three major ethnicities (Chinese, Indians and Malays) in the region, our study population might be considered a good representative of South-East Asia.
Headache is a common disease among Malaysians with 1 year prevalence of 26.5 % for tension-type headache, 9.0 % for migraine and 28.2 % for other subtypes of headache [20] . In our study, 42.4 % patients were elderly (mean age 64.6 ± 7.6 years). Our findings are consistent with the previous community-based study in Malaysia by Alders et al. [20] that reported the prevalence of headache in various age groups; 46 % in patients before 15 years of age, 80 % in age group 16-25 years, 78 % in age group 26-35 years, 73 % in age group 36-45 years, 54 % in age group 46-55 years and 39 % in those more than 65 years old.
A significant proportion of elderly patients in our study suffered from chronic daily headaches (47.1 %) while the headache frequency was lower (less than 15 days/month) among the younger (71.6 %) patients. Perhaps, this might be explained by the relatively greater frequency of chronic tension-type headache in the elderly as compared to the migraine headache in the young. Our observations are consistent with the study by Langemark et al. [21] in which chronic headaches were frequent among the elderly, affecting about 10 % of women and 5 % of men above 70 years. Similar findings have been reported among the elderly in various community studies from Italy, Taiwan and Georgia [4, 22, 23] .
A sizeable minority of the elderly patients that had CDH had such headaches starting at a younger age. This feature has been reported consistently in various population studies [23, 24] . Furthermore, these studies have reported the lack of decline in CDH prevalence. Interestingly, a recent large population-based study reported that despite the decline in the prevalence of episodic headache, the remission rates of chronic migraine are not lower in the elderly as compared to a younger age [24] .
An important finding of our study is the considerably higher headache frequency among our elderly study participants. Most (94.3 %) of the Malaysian elderly headache patients reported at least one episode in a month, which is relatively much higher than the previously reported figures of 18.0 % in Italians [4] and 33 % among the elderly nursing home residents in Thailand (33 %) [1] . Although, difficult to substantiate, higher education level, cultural differences and physical independency could have contributed to the observed differences. The elderly patients with episodic headaches had an established pattern for a long time and did not seek care for headache. In comparison, the episodic headaches in the younger group were more likely to be of recent onset.
Another interesting feature of headache patients is the treatment seeking behavior in various age groups. While the elderly seek medical attention for tension-type headache for reassurance [25] , younger patients are usually driven to the outpatient clinics due to the headache severity [4, 6, 21] . Although, we observed a similar pattern, this phenomenon occurred even when a larger proportion of study patients (60 %) presented with moderate-to-severe headache, which is comparatively higher than the prevalence of 20.4 % in an Italian study by Prencipe et al. [4] . Perhaps, the observed difference is due to the largely rural population in the Italian study [4] . One distinctive observation in our study is the higher proportion of chronic tension-type headache among the patients with tension headache. This is in contrast to the Bruneck Study done in Italy that reported a lower (35.8 %) 1 year prevalence of tension-type headache with only 5 % patients having chronic tension-type headache [26] . This could have occurred due to the hospital based nature of our study as compared to the population-based Bruneck study [26] . Our study was conducted in a tertiary hospital located in the urban Malaysia with easy and relatively cheaper medical care and transport services and these logistic factors might have accounted for the higher number of headache patients seeking medical treatment [25] .
The influence of culture on the treatment seeking behavior was evident in our study. Accordingly, the practice of head and neck massage and the use of medicated oil, a common tradition of South East Asia [27, 28] were widely practiced by our study participants. Interestingly, the treatment seeking behavior did not differ between the young and the elderly patients, probably reflecting the underlying concepts, cultural factors and traditional attitudes to the illness. Head-massaging was used more by our patients with tension-type headache.
Zanchin et al. [29] reported that massage on the temples and nape was the most common maneuver used by tensiontype headache patients.
Our study has certain limitations. First, our study might be considered to be small in size. Second, our study sample included largely an urban population attending the clinics affiliated to a tertiary center. The patients who attended the neurology clinic were referred patients. However, we believe that inclusion of consecutive and urban patients could have compensated for the small numbers by improving the quality of data.
In conclusions, we present the headache characteristics, subtypes and treatment seeking behavior among the multiethnic South-East Asian patients. Our findings would contribute to the limited information available on headache among Asians in general and among the elderly in particular. Perhaps, a larger Asia-wide study on headache is warranted to understand the contributions of ethnic/racial factors in the field of neurology of headache.
